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INTRODUCTION 


TSB Mandate 


In 1989, Parliament passed the Canadian Transportation Accident Investigation and Safety Board (CTAISB) 
Act, and the Act was proclaimed on 29 March 1990. The sole objective of the Board, known by its applied 
title, Transportation Safety Board of Canada (TSB), is to advance transportation safety. The TSB’s mandate 
to advance safety in the marine, commodity pipeline, rail and air modes of transport is achieved in a number 
of ways, chiefly by conducting independent investigations and studies, identifying transportation safety 
deficiencies and making recommendations designed to eliminate or reduce these deficiencies. 


Occurrence Data Processing 


Complementary to the investigation activity is the collection and processing of data pertaining to the 
frequency, severity, location and cause of the reported occurrences. These data are used directly in 
validating safety deficiencies. Also, data analysis is used to identify trends and anomalies that, in turn, can 
signify a safety deficiency and lead to recommendations for corrective action that could not otherwise be 
made. In order to accomplish the above and respond quickly to internal and external requests for statistics, 
the TSB maintains automated information systems on occurrences for each of the four transportation modes. 


Contents 


This document is one in a series of four TSB annual statistical summaries on occurrences - Marine, 
Commodity Pipeline, Railway and Air. It presents a summation of the facts and figures pertaining to the 
occurrences that are reported by commodity pipeline companies under Canadian federal jurisdiction. 


Historical data presented in this report include the occurrences as reported to the National Energy Board 
(NEB) in prior years. The report is separated into three sections: a textual statistical overview, a presentation 
of analytical tables on occurrences for 1984-93, and an Appendix containing explanations and terminology. 


The TSB continually monitors the contents of its occurrence databases in order to ensure data quality. Users 
of these statistics are advised that, in a live database environment, occurrence data are constantly being 
amended, cancelled, or added, and consequently the statistics can change over time. The statistics 
presented in this document reflect the information in the TSB database as of 22 March 1994. 


Historically, the definition of what constituted a reportable accident or incident has differed widely among 
modes. The TSB Regulations, proclaimed in July 1992, provide more commonality in the types of 
occurrences to be reported. Occurrences reported under previous legislation have been converted to best 
conform to the new definitions. The Appendix to this document presents a comparison series to Table 1 that 
summarizes occurrences as they were presented in previous Annual Statistical Summaries. 
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Commodity Pipeline Accidents and Incidents 


Commodity pipeline occurrences include accidents resulting from the operation of a commodity pipeline that 
involve fatal or serious injuries, cases where the pipeline sustains damage affecting its safe operation or 
resulting in the release of any commodity, and instances where the pipeline causes or sustains an explosion, 
fire or ignition. Reportable incidents are mostly composed of uncontained and uncontrolled release of a 
commodity, but include a variety of unsafe situations such as operation of a pipeline beyond design limits, 
and events threatening the structural integrity of the pipeline. Frequent users of commodity pipeline 
occurrence statistics will notice differences in statistical classifications from previous presentations: please see 
below and the Appendix for details. 


Impact of TSB Reporting Criteria 


The definition of occurrences to be reported was changed in accordance with the TSB Regulations, 
commencing 1 August 1992. Under the old NEB reporting requirements, pipeline companies were required 
to report all occurrences relating to construction, operation or abandonment of its pipeline. Although there 
are many similarities between the NEB and the new TSB reporting criteria, there are also significant 
differences. For example, some occurrence categories previously regarded as accidents, such as 
uncontained and uncontrolled release of gaseous products, are now regarded as pipeline incidents. 
Additionally, the occurrence and casualty totals now exclude historical occurrences no longer reportable to 
the TSB. For example, the TSB requires the reporting of occurrences involving only operating pipelines, and 
not those in the construction or abandonment stage. Consequently, the figures do not include occurrences 
such as those involving contractors injured during pipeline construction, or maintenance operations not directly 
related to an operating pipeline. 


The major effect of the changes in the TSB reporting criteria is that accident totals are substantially lower than 
previously published accident numbers. Comparisons of previous data with the newly defined accidents and 
incidents combined together show that generally the new totals (and casualties) are annually lower, 
particularly in 1989-1990. 


Reader Comments 


We hope that this report assists in providing a better understanding of Canadian commodity pipeline safety 
Statistics, and that it results in a productive application of the data to safety planning and analysis. As we will 
be constantly attempting to improve our product, readers are encouraged to forward their comments 
in writing to the TSB’s Safety Analysis and Communications Directorate. 
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STATISTICAL OVERVIEW 


During 1993, a total of 7 commodity pipeline accidents and 46 incidents were reported to the TSB. All of the 


reported occurrences took place on facilities involved in the transportation of hydrocarbon-based products 
such as oil or natural gas. 


Commodity Pipeline Occurrence Statistics 1988-1993 


Occurrences Fatalities Injuries 
Average Average Average 
1988-1992 1992 1993 1988-1992 1992 1993 1988-1992 1992 1993 
Accidents 12 13 WV 0.2 0 0 3 3 2 
Incidents 28 32 46 - - - 


The presentation of occurrence data in the 1993 Statistical Summary differs significantly from previous 
years. As explained in the Introduction, pipeline occurrences reported prior to 1 August 1992 have been 
reclassified as accidents and incidents and adjusted to best conform to the new TSB definitions. 


In order to provide a perspective on the magnitude and complexity of the commodity pipeline transportation 


system under Canadian federal jurisdiction, Figure 1 presents selected system and activity indicators for 
1993. 


Figure 1 


Transportation Se aye - 1993 
(Commodity Pipelines Under Federal Jurisdiction) 


System: 
- Number of oil pipeline companies = 24 
Mainline and gathering lines for oil = 12,496 km (8,000 miles) 
Number of gas pipeline companies = 30 
Mainline transmission and distribution lines for gas = 19,122 km (12,000 miles) 
Commodity pipelines other than oil and gas = 4 km (2.5 miles) 


Activity: eet ie | 

- Crude oil produced in Canada and delivered by pipeline per year = 139 million cubic metres (875 
million barrels) 4 

- Natural gas produced in Canada and delivered per year = 126 billion cubic metres (4,450 billion 
cubic feet) 


Source: National Energy Board. The above statistics are the most recent available figures. 
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Total Accidents 


Annual accident totals were relatively stable during the years 1984-1989, averaging approximately 7 per 
year. They rose substantially in 1990 and averaged 14 per year over the 1990-1992 period. The 1993 
figure of 7 commodity pipeline accidents is somewhat lower than the 1992 total of 13 (Figure 2). 


Figure 2 


Accident versus Accident Rate« 
1984 - 1993 


0 Number of Accidents Accident Rate 3 


Year 


Accidents —— Accident Rate 


*Acoldents per exajoule 


Activity in the commodity pipeline mode can be approximated by the volume (cubic metres) of commodity 
transported. However, since the commodities vary from gaseous to liquid matter, an energy consumption 
equivalent of the various commodity volumes (such as the number of joules or exajoules) can be used as 
a proxy: please see Appendix for details. 


The accident rate (accidents per exajoule) followed a trend similar to that of total accidents: it was relatively 
stable between the years 1984-1989, averaging approximately 0.9 per year. It increased to 1.6 in 1990 
and remained stable over the next two years. The rates in 1992 and 1993 were 1.4 and 0.7 respectively. 
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The largest portion of accidents take place in Ontario, which accounted for approximately 35 per cent of 
the 88 accidents reported between the years 1984-1993. British Columbia and Saskatchewan each 
accounted for approximately 19 per cent. 


An occurrence generally consists of a series of events. During the 10-year period, the largest portion of 
accidents are those in which the first event involved a fire or ignition (33 per cent). Damage resulting from 
contact by another object was the next highest category (26 per cent). As first events, cases involving an 
injury (18 per cent) and explosions (14 per cent) accounted for most of the remaining accidents (Figure 3). 


Figure 3 


Accidents by First Event 
1984 - 1993 


Total Number of Accidents = 88 


Flre/ignition 33% 


18% Fatallty/Injury 
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Some 54 per cent of pipeline accidents over the decade occurred at stations and terminals. Most of the 
remainder occurred on transmission lines (Figure 4). 


Figure 4 


Accidents by Facility Type 
1984 - 1993 


Total Number of Accidents = 88 


Pump Station 17% 


Terminal 14% 


11% Other 


Transmission Line 35% 


Over half of all accidents (56 per cent) occurred on facilities specifically involved in the transportation of 
natural gas. Facilities transporting both oil and high vapour pressure (HVP) products accounted for an 
additional 20 per cent of accidents, with most of the remainder involving the transportation of oil products. 
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An occurrence can have several contributing factors. However, in order to provide consistency with factor- 


related data provided in previous Annual Summaries, accidents are presented by primary contributing factor 
in Figure 5. 


Over the last four years (1990-1993), third-party damage was the primary contributing factor in 27 per cent 
of commodity pipeline accidents. Material failure and environmental/design factors accounted for 21 per 
cent and 17 per cent respectively. Although the human factor was designated as the primary contributing 
factor in only 10 per cent of total accidents during this period, it is generally acknowledged that many of 
the occurrences with the above-noted primary contributing factors, as well as those listed with other or 
unknown factors (25 per cent) would also include a high proportion of human involvement. 


Figure 5 


Accidents by Primary Contributing Factor 
1990 - 1993 


Total Number of Accidents = 88 


Third-Party Damage 27 


Environmental/Design 17% 


26% Other/Unknown 
Human 10% 


Fatalities and Injuries 


There have been a total of five pipeline-related fatalities over the past decade, all of which occurred prior 
to 1989. Annual injury totals have fluctuated from year to year, averaging between three and four annually 
over the 1984-1993 period. 
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Total Incidents 


In addition to commodity pipeline accidents, the TSB Regulations require the reporting of certain situations 
or conditions that affect or could affect the safe operation of a commodity pipeline. Between the years 
1984-1992, annual incident totals fluctuated between a low of 24 and a high of 32, averaging approximately 
29 annually. However, the 1993 total of 46 was substantially higher than the 1992 figure of 32 (Figure 6). 


Figure 6 


Commodity Pipeline Incidents 
1984 - 1993 


0 Number of Incidents 


Year 


Over the 1984-1993 period, Ontario accounted for 26 per cent of the 303 incidents reported, followed by 
Alberta (23 per cent) and Saskatchewan (22 per cent). 


The vast majority of all incidents (96 per cent) are reports relating to the uncontained and uncontrolled 
release of a commodity. 


The largest portion of incidents occurred on transmission lines (39 per cent), with most of the remainder 
involving compressor/pump stations or terminals. 


Some 35 per cent of all incidents occurred on facilities specifically transporting oil products. Another 34 
per cent involved facilities that transport both oil and HVP products. The remaining incidents mostly 
occurred on facilities transporting natural gas. 
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STATISTICAL TABLES 


Table 1 


Commodity Pipeline Occurrences and Casualties * 
1984 - 1993 


Accidents 
Total 


Incidents 
Total 


Casualties 
Fatalities 
Injuries 


Activity Numbers 
Crude Oil Supply** 
(10 $ cubic metres) 
Natural Gas Deliveries** 
(10 © cubic metres) 
Crude Oil and Natural Gas 


Energy Equivalent 

(Exajoules) *** 
Total Accidents 
per Exajoule 


1984-1989 data obtained from National Energy Board database. 

Crude Oil Supply and Natural Gas Deliveries were estimated for 1992 and 1993. 
1 exajoule is approximately 26.2 x 10 6 cubic metres of crude oil or 

26.9x10 cubic metres of natural gas. 

1 exajoule = 10 ‘8 joules. 
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Table 2 


Commodity Pipeline Accidents by Province * 
1984 - 1993 


1984 1985 1986 


Accidents 
Maritimes 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon 
Northwest Territories 

Canada 
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Fatalities 
Maritimes 
Quebec 
Ontario 
Manitoba 
Saskatchewan 
Alberta 
British Columbia 
Yukon 
Northwest Territories 

Canada 
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Injuries 

Maritimes 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon 

Northwest Territories 
Canada 


OO 0 000 O0 0 
oooe- WOO kh CO OO 


1984-1989 data obtained from National Energy Board database 
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Table 3 


Commodity Pipeline Accidents by First Event * 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 


Accidents 
Damage 
Contact by Another Object 
Disturbance of Supporting Environment 
Release of Commodity 
Other 
Explosion 
Fire/Ignition 
Injury/Fatality Related 
Total 


0 0 
1 0 
0 0 
0 0 
1 0 
2 2 
1 3 
5 5 
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1984-1989 data obtained from National Energy Board database. 


Table 4 


Commodity Pipeline Accidents by Facility Type * 
1984 - 1993 


1984 1985 1986 


Accidents 
Compressor Station 
Gathering Line 
Metering Station 
Processing Plant 
Pump Station 
Storage Facility 
Tank Farm 
Terminal 
Transmission Line 

Total 
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1984-1989 data obtained from National Energy Board database. 
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Table 5 


Commodity Pipeline Accidents by Product Transported * 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 
Accidents 
Gas 
HVP** 
Oil 
Oil/HVP*** 
Total 


1984-1989 data obtained from National Energy Board database. 

HVP: High vapour pressure 

Some pipeline companies transport both oil and HVP products. 

Although categorized by product type, this does not necessarily indicate that such products 
were released or escaped to the atmosphere. 
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Table 6 


Commodity Pipeline Incidents by Province * 
1984 - 1993 


1984 1985 1986 1987 


Incidents 

Maritimes 

Quebec 

Ontario 

Manitoba 

Saskatchewan 

Alberta 

British Columbia 

Yukon 

Northwest Territories 
Canada 
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1984-1989 data obtained from National Energy Board database 


Table 7 


Commodity Pipeline Incidents by First Event * 
1984 - 1993 


1984 1985 1986 1987 


Incidents 
Uncontained/Uncontrolled Release 
Other 
Total 


1984-1989 data obtained from National Energy Board database. 
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Table 8 


Commodity Pipeline Incidents by Facility Type * 
1984 - 1993 


1984 1985 1986 1987 1988 1989 1990 1991 1992 


Incidents 
Compressor Station 
Gathering Line 
Metering Station 
Processing Plant 
Pump Station 
Storage Facility 
Tank Farm 
Terminal 
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1984-1989 data obtained from National Energy Board database. 


Table 9 


Commodity Pipeline Incidents by Product Transported * 
1984 - 1993 


1984 1985 1986 1987 
Incidents 
Gas 
HVP** 
Oil 
Oil/HVP*** 
Total 


1984-1989 data obtained from National Energy Board database. 

HVP: High vapour pressure 

Some pipeline companies tranport both oil and HVP products. 

Although categorized by product type, this does not necessarily indicate that such products 
were released or escaped to the atmosphere. 
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APPENDIX 
Definitions 


The following definitions apply to commodity pipeline occurrences which are required to be reported 
pursuant to the Transportation Safety Board Regulations of the Canadian Transportation Accident 
Investigation and Safety Board Act. 


Commodity Pipeline Occurrence 


(a) any accident or incident associated with the operation of a commodity pipeline; 
(b) any situation or condition that the Board has reasonable grounds to believe could, if left unattended, 
induce an accident or incident described in (a) above. 


Reportable Commodity Pipeline Accident 


An accident resulting directly from the operation of a commodity pipeline, where 
(a) a person sustains a serious injury or is killed as a result of being exposed to 
(i) a fire, ignition or explosion, or 
(ii) | acommodity released from the commodity pipeline, or 
(b) the commodity pipeline 
(i) sustains damage affecting the safe operation of the commodity pipeline as a result of being 
contacted by another object or as a result of a disturbance of its supporting environment, 
(ii) | causes or sustains an explosion, or a fire or ignition that is not associated with normal 
operating circumstances, or 
(iii) | Sustains damage resulting in the release of any commodity. 


Reportable Commodity Pipeline Incident 


An incident resulting directly from the operation of a commodity pipeline, where 

(a) an uncontained and uncontrolled release of a commodity occurs, 

(b) the commodity pipeline is operated beyond design limits, 

(c) the commodity pipeline causes an obstruction to a ship or a surface vehicle owing to a disturbance 
of its supporting environment, 

(d) any abnormality reduces the structural integrity of the commodity pipeline below design limits, 

(e) any activity in the immediate vicinity of the commodity pipeline poses a threat to the structural integrity 
of the commodity pipeline, or 

(f) the commodity pipeline, or a portion thereof, sustains a precautionary or emergency shut-down for 
reasons that relate to or create a hazard to the safe transportation of a commodity. 


16 Transportation Safety Board of Canada 


Level of Activity 


The volume of crude oil supplied and natural gas delivered are reasonable indicators of the level of activity 
in the commodity pipeline mode. Since these volumes cannot be directly added, their energy equivalents 
are separately calculated and then combined using the following conversion factors based on NEB source 
data: 


Oil - 1 exajoule is approximately 26.2 x 10° cubic metres of crude oil 
Gas - 1 exajoule is approximately 26.9 x 10° cubic metres of natural gas 


1 exajoule = 10° joules 
1 exajoule = one thousand petajoules 
1 petajoule = one million gigajoules 


(Thirty litres of gasoline contains approximately one gigajoule of energy). 


Statistical/Classification Changes to the Data 


Previous Annual Statistical Summaries (1990 and 1991) presented commodity pipeline and railway 
occurrence data together in one document. Changes during 1992-1993 have had an impact on statistical 
comparisons of historical data with data from 1992 onwards for both transportation modes. These changes 
were gradually implemented over the past year and a half. During this time, it was also decided to prepare 
a separate document for each mode. Consequently the TSB did not release a Commodity Pipeline 
Occurrence Summary for 1992. 


Major changes to reporting criteria were discussed in the Introduction. Shown below is a 1984-1991 time 
series of pipeline occurrence data as was presented in earlier Summaries under the old definitions. 
Comparisons with Table 1 show that many of the occurrences previously categorized as accidents are now 
regarded as incidents under the new regulations. 


Commodity Pipeline Occurrences and Casualties (1984-1991) 


1984 1985 1986 1987 1988 1989 1990 1991 
Accidents 35 33 34 40 38 48 47 47 
Casualties 
Fatalities 1 3 0 0 1 3 0 1 


Injuries 1 9 4 0 1 17 11 2 
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